Background: Physiotherapy and occupational therapy are two professions at high risk of work related musculoskeletal disorders (WRMD). This investigation aimed to identify risk factors for WRMD as perceived by the health professionals working in these roles (Aim 1), as well as current and future strategies they perceive will allow them to continue to work in physically demanding clinical roles (Aim 2). Methods: A two phase exploratory investigation was undertaken. The first phase included a survey administered via a web based platform with qualitative open response items. The second phase involved four focus group sessions which explored topics obtained from the survey. Thematic analysis of qualitative data from the survey and focus groups was undertaken.
Background
High rates of employee injury within the health care industry are well documented [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . Previous reports regarding the incidence of work related musculoskeletal disorders (WRMD) indicate that physiotherapy (also known as physical therapy) and occupational therapy are two professions that are at high risk [5, 11, 14, 16] . Studies amongst physiotherapists (PT) have revealed as many as 91% experience WRMD during their career [5] with recurrence rates of up to 88% [16] . It has also been reported that 80% of PT experience symptoms in at least one body area over a 12 month period [5] . One in six PT have been reported to change their area of specialty or leave the profession as a result of pain or injury [5] .
The physically demanding nature of work tasks and clinical demands are believed to contribute to this high incidence of WRMD amongst therapists [8, [17] [18] [19] . This physically demanding nature has been observed to result in the adoption of awkward postures, such as bending and twisting [19] . Additionally time pressures associated with the clinical environments can result in therapists not taking break entitlements in order to meet patient treatment demand [19, 20] .
A similar prevalence of WRMD amongst occupational therapists (OT) has been extrapolated from a systematic review of the literature for other health disciplines [3] . A recent report provided the first preliminary empirical evidence specific to OT, in which a convenience sample reported a career incidence of 80% and twelve month incidence of 63% for WRMD [11] . These conditions may be associated with considerable personal and financial cost to individuals and have significant impact on the career path and retention of health professionals [3, 5, 11] .
It is imperative that strategies to effectively prevent and manage WRMD are sought in order to reduce the burden on health professionals and sustain a viable workforce. Prevention of WRMD in nursing professionals has been extensively investigated and whilst there are similarities in clinical environment, patient types [9] , and some overlap in patient handling there is a need to explore strategies specific to PT and OT due to the different nature of their clinical tasks [21, 22] . Recommendations have been made around legislative requirements [23] and policy statements issued by relevant professional bodies [24, 25] . Some studies [5, 8, 9, 16, 26, 27] have described strategies used by PT or OT in response to WRMD, however, there have been few investigations of strategies currently being used by these health professionals to prevent WRMD [5, 8] . Only one study of hand therapists [26] (PT and OT) has investigated PT or OT views regarding strategies that could be implemented to further reduce risk of WRMD.
An exploratory investigation of these issues amongst PT and OT clinicians from across a range of clinical settings was required to inform future injury prevention efforts to help retain health professionals in clinical roles. Due to the overlap between patient related factors and many clinical tasks completed by OT and PT clinicians, it was considered worthwhile to investigate risk factors and strategies to prevent WRMD amongst both OT and PT professionals.
In order to address this need, this investigation explored issues of WRMD as perceived by the health professionals working in these roles. The first aim was to identify the risks perceived by PT and OT as most likely to limit their capacity to continue working in physically demanding roles. The second aim was to identify strategies these health professionals are currently using, or believe could be used in the future, to enable them to continue to working in a physically demanding clinical environment. Due to the exploratory nature of this investigation there were no specific hypotheses regarding the likely similarity or differences in responses between the two professional groups.
Methods

Design
This investigation consisted of two phases of data collection. The first phase was a survey administered via a web based platform with qualitative open response items. The second phase involved focus group sessions which explored in more detail topics obtained from the survey.
Participants and setting
A total of 327 health professionals including PT (186) and OT (141) across three health districts in Queensland, Australia were invited to participate in the survey. These three districts were selected to enable the inclusion of participants from a broad range of clinical settings. Health service settings for these professionals included major metropolitan hospitals providing acute, rehabilitation, specialist and outpatient services, regional hospitals and community, domiciliary, residential and mental health services. All PTs and OTs at participating sites were invited to take part in this investigation. Focus group participants included a convenience sample (n = 24) of survey respondents who were able to attend one of the four scheduled focus group sessions. The four focus groups were held at different geographical locations across the participating districts.
Materials
The custom designed, web based survey consisted of four sections. The first section contained questions about demographic information including age, clinical experience and employment setting. The second section asked respondents to highlight perceived risk factors that may prevent them from continuing to work in physically demanding roles. The third section asked respondents to identify strategies that they currently employ to enable them to continue to work in physically demanding roles. The fourth section investigated potential strategies that could be implemented in the future to enable these health professionals to continue to work in physically demanding roles.
Procedure Survey
An email was distributed to all PT and OT staff at participating facilities containing a hyperlink to the web based survey platform which allowed respondents to complete the survey at their convenience and submit it online. The email was distributed to all staff email addresses within the relevant departments. Respondents also had the option to complete the survey in hard copy and return it via mail or facsimile. The survey was advertised widely across participating departments via email, notice boards, staff meetings, and site visits in order to maximise response rate. An email reminder was sent out one week before the closure of the 3 week data collection period. Approximately 20 minutes was required for participants to complete the survey. No personal identifying information was attached to responses.
Focus groups
Focus groups explored the top four most frequently perceived risk factors identified in the second section of the survey as likely to limit the health professional's capacity to continue working in physically demanding roles. Risk factors were used to stimulate discussion of current and potential strategies to minimise or eliminate these risks. Focus group discussions were transcribed to permit subsequent analysis.
Analysis
Demographic information from the survey was tabulated (Table 1) .
Responses from the qualitative sections of the survey (sections two, three and four) and the focus group discussions were analysed by two researchers who coded responses and grouped them into categories independently of one another, before meeting to reach a consensus about any differing categories. These categories were aligned under themes (see Table 2 for themes and categories). Within each theme, the prominent emerging category or categories were identified based on the frequency and nature of responses (with many similar or related responses indicating a primary emerging category). These prominent categories for strategies currently in use and for strategies that could have potential future use are discussed in the text of the results section (in addition to Table 2 ). Non-prominent categories are listed in Table 2 , but are not discussed in the results text. A third independent researcher was available to mediate any coding disagreement between the two primary coders; however, no such disagreement occurred. When a single survey response contained multiple strategies that aligned with one or more themes, each relevant component was coded separately and grouped appropriately. Survey data was analysed by discipline and collectively to identify if any differences existed in strategies suggested by discipline (PT versus OT). However, there was no differentiation between disciplines in the analysis of focus group data (as members of both professional disciplines participated in each focus group). Example quotes from each theme are displayed in Table 3 regarding current and potential strategies to reduce WRMD.
Ethics
This investigation conformed to the Declaration of Helsinki and local legislation. The investigation was undertaken within the bounds of the Princess Alexandra Hospital local ethical guidelines. Under local requirements, full organisational HREC review was not required (on the basis that the investigation did not involve patient participants and staff participation was considered to carry negligible risk). Instead, project approval and approval for staff participation was granted by the organisation executive and associated department directors who endorsed the project. Staff participation was voluntary. Staff gave informed consent for participation.
Results
Demographics
Overall 112 (34.3%) of the invited health professionals completed the qualitative survey of which 66 (58.9%) were PT and 46 (41.1%) were OT). All respondents chose to complete the survey online (none completed and returned a hardcopy of the survey). Demographic information for survey participants is displayed in Table  1 . Seventy five (66.9%) respondents reported that they considered their current workload to be physically demanding.
Risk Factors
The risk factors most frequently perceived by health professionals as likely to limit their capacity to continue working in physically demanding roles were: work postures and movements, lifting or carrying, patient related factors and repetitive tasks. Work postures and movements included: working in the same posture for long periods, bending or twisting, reaching and working away from your body. Lifting and carrying included: carrying, lifting or moving heavy materials or equipment as well as lifting or transferring dependent patients. Patient related factors included: unanticipated sudden movements or fall by patient, working with bariatric patients, and patients with attachments and equipment. Repetitive tasks included: performing the same task repeatedly and treating large numbers of patients in one day.
Strategies
Current and potential strategies to enable health professionals to continue working in physically demanding roles were grouped into six themes (see Table 2 ).
Theme 1: Organisational strategies
The primary emerging strategy reported in the organisational theme related to opportunities for staff to work in positions which rotate through different clinical areas. Physiotherapists reported using these opportunities to move to less physically demanding clinical roles. Moving to non-clinical roles including project officer or research positions, senior or management roles reduced physical demands. Swapping or giving away rostered overtime and on-call shifts was a prominent currently used strategy. 
There were more responses for potential or future strategies in this theme than any other theme. The most frequent emerging strategies included maintaining appropriate staffing levels and ensuring existing positions were recruited to and filled. Other suggestions focused on ensuring appropriate workloads and aligning organisation and consumer expectations in relation to appropriate health professional workloads. Staffing to cover sick leave and rostered days off were also identified as a specific need to reduce additional demand of covering an absentee's workload. It was also suggested that organisations should take an active role in encouraging staff to maintain good general health and fitness.
Developing a culture that facilitated the reporting and effective management of WRMD and the provision of injury management strategies such as 'priority access to physiotherapy or a staff clinic to provide advice and treatment for work related musculoskeletal disorders' were also suggested as potential strategies.
Theme 2: Workload or work allocation
Individual staff member's management of their workload including patient scheduling and variation of work tasks throughout a day was the most commonly reported strategy in this theme. However, it was also reported that this is not always possible due to limitations on availability of patients and other staff such as therapy assistants or language interpreters. Other strategies reported included interspersing non clinical tasks into workloads and controlling mix of patient types (both conditions and level of impairment).
The key issue raised by focus groups was the large number of patients requiring treatment on any given day. Health professionals stated that time pressures commonly resulted in staff "cutting corners" while rushing to complete tasks, potentially compromising quality of care and safety for the patient, the staff member or both. In line with survey responses, staff in focus groups reported not taking their break entitlements due to workload pressures. Participants expressed a desire to be able to say 'no' to treating patients of a lower priority when workloads exceed capacity and for this be supported by management.
Theme 3: Work Practices
Respondents frequently reported modification of treatment techniques to reduce physical demands. To do this PT reported applying ergonomic principles, use manual handling skills, and avoiding particular work tasks whilst OT reported use of equipment. The work practices theme had the fewest number responses for potential strategies. The use of therapy assistants was reported as a current strategy, but was also the most commonly suggested potential strategy. Focus groups suggested formal ergonomic assessment for specific work tasks and practices, for example manually assisting patients to maintain knee extension during gait training, and using this information to develop guidelines for safe clinical practice.
Theme 4: Work Environment and Equipment
Work environment and equipment were considered by focus group participants to contribute to the demand and risk associated with work tasks. Availability of equipment was the most frequently reported strategy in this theme, particularly amongst PT. Although use of equipment is a current strategy, health professionals expressed frustration with equipment limited in application by either being "inappropriate" or containing various design flaws. Health professionals felt that they should have a greater role in consultancy for equipment purchases. A need to improve access to equipment which is often stored in "overcrowded" storage areas or in locations distant to clinical areas was identified. It was also reported that inadequate maintenance of equipment resulted in additional physical demand on the treating health professionals.
Focus group respondents reported modifying both clinical environments and administrative work areas. Existing administrative work areas were often considered problematic due to limited space, poor location and set up of workstations, and large number of users accessing limited workstations within health facilities.
Future strategies within this theme focused on provision of equipment suitable for its intended task or purpose and compatible with other equipment items, as well as sufficient quantities of equipment. Additional potential strategies were improvements in the location, storage and transport of equipment. Occupational therapists suggested improving methods of transporting equipment with consideration of the size, shape and weight of equipment and the number of items needing to be transported at one time. A number of suggestions were made in focus groups regarding home visits, including availability of appropriate vehicles for home visits, 'parking located close to office(s)' and patients, and appropriate transportation of equipment.
Theme 5: Physical Condition and Capacity
Health professionals' maintenance of their own physical fitness and condition to undertake work tasks was the most prominent strategy in this theme. Responses had a focus on potential corporate strategies to facilitate health and fitness of staff with some respondents suggesting this should be mandatory and preformed during work time. Other suggestions included fit for job assessments such as an 'annual fitness assessments for those in physically demanding roles' and musculoskeletal screening of staff working in 'high risk' clinical areas.
Theme 6: Education and training
Responses for current and future strategies in this theme focused on training and competencies, including existing 'manual handling' training. Suggested potential strategies in this theme were for education on topics including injury prevention and sustainable work practices in physically demanding roles. The suggestions included 'training in alternative handling and postures', gaining knowledge of 'less physically demanding' yet effective treatment techniques, manual handling training specific to clinical settings in addition to generic organisation wide training, and education and training regarding the use and application of equipment.
Summary of most prominent strategies
Overall the most reported current strategy used by health professionals to enable them to continue physically demanding roles was maintaining an appropriate level of physical fitness and condition. Following this was the use of therapy assistants, and working in positions that rotate periodically through a variety of clinical areas. The modification of treatment techniques and workload management strategies were the next most commonly reported strategies. Differences between health disciplines included a greater focus on the use of equipment by OT. PTs' responses had more emphasis on the use of therapy assistants, application of manual handling skills and ergonomic principles, modification of treatment techniques and avoidance of particular activities or tasks.
The most suggested potential strategies across all themes were appropriate staffing levels (including both health professionals and assistant staff), appropriate equipment, appropriate workloads, access to health and fitness facilities.
Discussion
Main Finding
This investigation has revealed that the factors perceived by participating health professionals as most likely to limit their capacity to continue working in a physically demanding role are work postures and movements, lifting or carrying, patient related factors and repetitive tasks. These findings are consistent with previous studies [4, 5, 8, 9, 19, 26, 28] . It is also noteworthy that some of these risk factors are inherent to the nature of clinical work for OT and PT professionals [19] . Although it may be possible to utilise strategies to reduce some of these risk factors, it would be unrealistic to expect a complete abolition of risk.
Survey and focus group data revealed a spectrum of current and potential strategies to enable health professionals to continue to work in physically demanding roles. The strategies were coded into six themes including organisational strategies, workload or work allocation, work practices, work environment and equipment, physical condition and capacity, and education and training (Table 2 ) and have been described in detail.
These themes represent a much broader range of classification than those presented in previous studies [5, 8, 9] which focused on use of aids and self protective strategies such as modification of technique or the environment. Health professionals presented a greater diversity of strategies in this study than those previously reported [5, 8, 9] . The strategies reported in this investigation are consistent with legislative requirements [23] and policy documents from relevant professional bodies [24, 25] and are worthy of consideration by all stakeholders. The results from this investigation may assist future efforts to reduce WRMD and are necessary to reduce the impact of WRMD for individuals and organisations. Reducing the impact of these conditions has potential to improve job satisfaction, career longevity, staff retention and maintain a larger viable workforce.
The most frequently reported strategies currently used, with the exception of rotational positions, were directly related to the most commonly perceived risk factors. Many of the strategies reported were ones the respondents had a direct capacity to implement individually. These were consistent with the strategies suggested in previous studies [5, 8] . The less frequent reporting of organisational or departmental strategies may not necessarily be an indictment on the institutions involved in this investigation. Rather it may reflect acuity in self awareness (in comparison to organisational awareness) in relation to strategies that are already in use. Nonetheless, the large number of potential organisational strategies suggested may indicate that respondents perceived there was a great deal more that could be done from an organisational perspective to prevent WRMD. This was also consistent with many of the potential strategies being dependent on funding and or resource allocation at an organisation level. Given organisational responsibility to assess and manage risk, greater investment in strategies to effectively prevent and manage WRMD may be warranted. Further investigation along this line is justified and should consider impact on patient care, health practitioners, workforce capacity and staff retention.
There was a wide range of strategies reported to have been used by respondents, yet the incidence of injury remains high amongst these professional groups. On one hand, this may indicate that the suggested strategies are either ineffective or inadequate to deal with the degree of risk and magnitude of the problem. Alternatively, the strategies may be utilised inconsistently or sub-optimally. For example, therapy assistants may not always be available to assist with physically demanding treatments, or physically demanding treatments are delivered consecutively whilst a therapy assistant is available. Similarly, maintaining a high level of physical fitness and condition may be a good strategy, but not all respondents may have the desire or opportunity to maintain high levels of physical fitness. Additionally, some strategies are beyond control of the average clinician, such as staffing and workload allocation, Responses indicate that current staffing levels are frequently perceived to be inadequate and workloads too high. From this investigation alone it is not possible to determine whether these claims are justified. However, given the frequency and consistent nature of responses on this topic, further inquiry regarding appropriate workload and staffing levels among these professional groups is warranted.
Extensive investigation into the prevention of WRMD amongst nurses has shown that multi-modal or multidimensional strategies can be effective in reducing WRMD [6, 7, 18] . Despite differences in clinical tasks it is likely that the same may be true for PT and OT professionals given the similarities in clinical environment and patient types. Seven strategies reported in previous multidimensional interventions to reduce WRMD associated with patient handling include: equipment provision/purchase, education and training, risk assessment, review and change of policies and procedures, change or introduction of patient assessment system, work environment redesign, and work organisation/practice change [18] . The strategies reported in this study represent similar dimensions, indicating that similar multidimensional interventions tailored to PT and OT professionals are worthy of investigation.
Work related musculoskeletal disorders pose a significant threat to the career path and longevity of healthcare professionals, and to maintenance of a viable workforce for healthcare organisations. Health professionals have implemented measures in attempts to prevent injury and enable themselves to continue working in physically demanding roles. Many of the additional strategies that could be implemented are dependent on resource or procedural changes at an organisational level. Complete elimination of risks may not be possible due to the nature of clinical tasks, however, from the number and variety of potential strategies suggested by health professionals it is evident that more could be done to prevent injuries amongst health professionals working in physically demanding roles.
Strengths and limitations
The response rate (34.3%) was not high. This may be attributable to relatively short data collection period (3 weeks) and primarily non face-to-face invitation to participate (initial email contact). Nonetheless for an exploratory qualitative investigation of this nature the sample (n = 112) was sufficient to address the research aims. However, the ability to extrapolate results from this investigation to other health professions is limited by the sample consisting entirely of two professional groups. Furthermore the respondents were all working in public healthcare at the time of the investigation.
Other attributes of the sample were valuable to this investigation. The sample contained representation from professionals across the spectrum of healthcare settings which ranged from acute wards in tertiary hospitals to outpatient and domiciliary based settings. This investigation also included a substantial proportion (34.8%) of professionals in their first five years of clinical work, the timeframe in which the majority [5] and often most serious [16] WRMD occur. Additionally, greater than one third of the sample had more than 10 years experience. Based on Bork's [4] assertion of survivor bias this is an important population to consider, as 'more experienced' therapists are those who are likely to have developed strategies to enable them to cope with the physical demands of the work. Hence the mix of settings and experience is likely to have contributed to a completeness of responses. Further limitation exists in the qualitative study design and analysis which did not allow for assertions to be made regarding the effectiveness of the strategies reported. However, the purpose of the study was exploratory in nature seeking only to investigate these health professionals' perceived risks, current and potential strategies rather than the effectiveness of these strategies.
Future research
The high levels of WRMD reported amongst health professionals working in physically demanding roles indicate that strategies to reduce the risk of injury are worthy of further investigation [4, 22, 23] . It would also be valuable for future research to investigate the specific nature of physical demands on PT and OT clinicians working in various clinical settings to allow the tailoring of WRMD prevention strategies. The strategies presented in this study require further investigation to evaluate the comparative effectiveness of the particular strategies in relation to others. Given the strategies were suggested by health professionals trained in prevention and management musculoskeletal disorders and who understand the demands of their clinical roles, the rationale for further investigation and implementation of the strategies reported in this investigation is credible.
Conclusions
This investigation has revealed that work postures and movements, lifting or carrying, patient related factors and repetitive tasks are perceived as key risk factors for continuing to work in physically demanding clinical roles. Six themes for strategies to overcome these risk factors include organisational strategies, workload or work allocation, work practices, work environment and equipment, physical conditional and capacity, and education and training. Further investigation regarding the relative effectiveness of the identified strategies is warranted.
